Abstract
A healthy woman volunteered to participate as "healthy control" in a study. An increased level of procalcitonin (PCT) was detected and remained elevated on follow-up measurements. As calcitonin levels were elevated as well, thyroid ultrasound was performed which revealed nodes in both thyroid lobes, one of them showing metabolic activity in positron emission tomography-computed tomography scan. To exclude a malignant thyroid cancer despite the negative findings in a fine needle aspiration the patient underwent thyroidectomy and a medullary thyroid carcinoma (MTC) was detected in the right lobe. MTC is a rare endocrine tumor with a poor prognosis once having spread, therefore early detection remains a priority for the outcome. Screening parameter is serum calcitonin, in absence of infection the pro-hormone PCT can be used as a screening parameter as well with high sensitivity.
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INTRODUCTION
In our hospital a study to validate the accuracy of a new assay of procalcitonin (PCT) was conducted and a healthy woman working in our hospital was willing to participate in this study as a healthy control.
PCT is excreted by parenchymatous organs in the presence of bacterial infection. As precursor of calcitonin it is elevated in medullary thyroid cancer (MTC) as well as calcitonin. Frozen serum calcitonin can be used as screening parameter, but several non-specialized laboratories limit the use of calcitonin in MTC [1] .
CASE REPORT
A 57-year-old, previously healthy woman working in the Department of Clinical Pathology of our hospital volunteered to participate as "healthy control" in a study to validate the accuracy of a new PCT assay. She reported to be in good general health condition without signs of ongoing infection or disease. The patient did not smoke or consume large amounts of alcohol and had no signs of malignancy on physical examination or routine blood analysis. Yet, a markedly increased level of circulating PCT of 0.35 mg/L (normal range < 0.03 mg/L) was detected, which remained elevated on followup measurements for the next 2 mo.
Subsequently, calcitonin levels were found to be elevated as well (33 ng/L, normal range < 5 ng/L). A thyroid ultrasound revealed a goiter with small nodules in both thyroid lobes. There were two suspicious thyroid nodules, a small one lateral in the right thyroid lobe (7 mm × 5 mm × 6 mm) and a larger one (10 mm × 10 mm × 13 mm) in the left lobe. A fine needle aspiration (FNA) of the bigger node on the left side was done but neither reveal any malignant cells nor was it positive for calcitonin staining, making the existence of a MTC unlikely. To exclude a gastrointestinal neuroendocrine tumor or a small cell lung cancer, both of which have been reported to ectopically produce PCT as well, we decided to perform a A previously healthy woman willing to support a scientific study was found to have an elevated level of PCT and calcitonin, a goiter, 2 suspicious nodes in the sonography of the thyroid gland with one of them showing metabolic activity in PET-CT scan.
The case was discussed at our internal tumor board, which recommended total thyroidectomy to exclude MTC despite the negative fine needle aspiration as no other cause of elevations in calcitonin and PCT could be found (Figure 2) .
The patient agreed to have surgery which went without complications. The histological evaluation of the thyroid gland showed an (incidental) 3 mm papillary microcarcinoma in the left lobe and a 6 mm medullary carcinoma in the right lobe, inconsistent with the active nodule in the left thyroid lobe in PET-CT. No further neck dissection was done due to the relatively low preoperative calcitonin levels.
Two weeks after surgery the patient came back to the endocrine office. Her PCT and calcitonin levels were now undetectable. We recommended close clinical and biochemical monitoring over the next years. Her prognosis is favorable due to the early recognition of the medullary cancer with small tumor volume, in total resection and no signs of metastasis.
DISCUSSION
This case has three key teaching points relevant for clinical care. First, MTC is a rare endocrine tumor accounting for 8% of all thyroid carcinomas [2] . With a five year mortality rate of 50%-70% it represents 14% of all thyroid gland related deaths. Early detection and in total surgical removal before the tumor has spread are the most important prognostic factors to lower mortality in this type of cancer. Due to the poor prognosis of medullary cancer once it has spread, early detection remains a priority [2] . Current guidelines are ambiguous regarding general screening for MTC with calcitonin in the work-up of thyroid nodules, whereas opponents argue it may not be cost-effective [1, 3, 4] . The challenge in our patient with incidental MTC is the low diagnostic accuracy of ultrasound and the PET-CT scan. In our patient, neither test correctly identified or localized the cancer, as retrospectively the metabolically active nodule did not turn out to be malignant. Additionally, fine needle aspiration has limitations particularly sampling bias in a patient with several nodules.
Second, the precursor of calcitonin, PCT became more recently known as an ubiquitously produced biomarker of inflammation and infection. As such it can be used evidence-based in clinical routine guide to diagnosis and antibiotic therapy in respiratory infections and sepsis [5] .
As an endocrine tumor marker in the absence of an infection, an elevated ratio of the procalcitonin to calcitonin indicates worse prognosis in patients suffering from MTC [6, 7] . Last but not least incidental findings of clinical exams, check-ups, laboratory exams and imaging often occur during diagnostic work-up. This case illustrates possible consequences of volunteering as a "healthy control" in a clinical study. While it most certainly paid off for our patient, abnormal test results may also cause harm to patients if being false positive and leading to invasive procedures. In conclusion, it may become important to discuss risks and benefits when "simply" asking a person to volunteer for a clinical study -even if as an allegedly "healthy control".
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Case characteristics
Medullary thyroid cancer is a rare cancer that can present with an increased circumference of the throat or a change in voice but is mostly asymptomatic.
Clinical diagnosis
Most medullary carcinoma (MCT) occur sporadic, but in 20% a hereditary pattern (multiple endocrine neoplasia type 2, men 2) is present, a mutation of the RET protooncogene can be found.
Differential diagnosis
MTC is likely to spread lymphogenic to paratracheal and lateral cervical lymph nodes or hematogenous in liver, lungs and bones.
Treatment
The only curative treatment is the total thyroidectomie with removal of all affected tissue in the neck.
Related reports
Systemic chemotherapy with dacarbazine, 5-fluoruracil or doxorubicin has shown a poor response in only 10%-20%.
Experiences and lessons
Regular measurements of serum calcitonin as tumor marker is used and remission is demonstrated by undetectable serum calcitonin.
